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CLAIMS 

We claim: 

1 . A silicon-containing alumina support comprising 0.5 to 1 0.0 weight 
percent of silica, wherein the difference between the atomic ratio of silicon to 
aluminum on the surface of alumina support and the average atomic ratio of silicon 
to aluminum of the alumina support is at least 0.10. 

2. The alumina support of claim 1 wherein the difference between the atomic 
ratio of silicon to aluminum on the surface of the alumina support and the average 
atomic ratio of silicon to aluminum of the alumina support is 0. 1 0 to 0.25. 

3. The alumina support of claim 1 wherein the difference between the atomic 
ratio of silicon to aluminum on the surface of alumina support and the average 
atomic ratio of silicon to aluminum of the alumina support is 0.12 to 0.20. 

4. The alumina support of claim 1 wherein the alumina support comprises 1.0 
to 7.0 weight percent of silica. 

5. The alumina support of claim 1 wherein the atomic ratio of silicon to 
aluminum on the surface of the alumina support is at least 0.15. 

6. The alumina support of claim 5 wherein the atomic ratio of silicon to 
aluminum on the surface of the alumina support is 0.15 to 0.30. 

7. The alumina support of claim 1 wherein the alumina support has a specific 
surface area of 270-320 m 2 /g, and a pore volume of 0.55 to 0.68 ml/g, with the 
volume of the pores of a size between 3 to 1 5 nm constituting at least 90% of the 
total volume of the pores of the alumina support. 
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8. The alumina support of claim 7 wherein the volume of the pores of a size 
between 3 to 1 5 nm constitutes 90 to 96% of the total volume of the pores of the 
alumina support. 

5 9. A process for preparing a silicon-containing alumina support comprising: 

mixing and/or kneading aluminum hydroxide or alumina, while adding a nanometer 
silicon compound; adding a peptizing acid and mixing all the materials to form a 
plastic mass; moulding the mass, drying it and calcining it, so as to provide a silicon- 
containing alumina support, the nanometer silicon compound being added in such an 
10 amount that the alumina support contains 0.5 to 40.0 weight percent of silica. 

10. The process of claim 9 wherein the nanometer silicon compound is 
nanometer silica with a particle diameter of 6-100 nm. 

15 11. The process of claim 9 wherein the alumina support comprises 0.5 to 1 0 % 

by weight of silica. 

12. The process of claim 9 wherein the aluminum hydroxide is a phosphorus- 
containing aluminum hydroxide containing 0.3 to 3.0 % by weight of phosphorus 

20 pentoxide; the phosphorus-containing aluminum hydroxide is prepared by slurrying 
aluminum hydroxide precipitate; adding thereto a phosphorus compound; 
maintaining the slurry at a temperature between 30 to 90 °C; filtering, drying the 
slurry and calcining the dried slurry to obtain the phosphorus-containing aluminum 
hydroxide. 

25 

13. The process of claim 9 wherein the nanometer silicon compound is added 
by one of the following methods: 

(a) mixing the nanometer silicon compound with the starting material 
containing aluminum; 
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(b) wetting the nanometer silicon compound with deionized water and then 
adding the wetted compound to the starting material containing aluminum; 

(c) mixing the nanometer silicon compound with a peptizing acid solution to 
give a mixture, and adding the mixture to the starting material containing aluminum; 

5 (d) mixing the whole or a portion of the small-pore aluminum hydroxide, a 

peptizing acid solution and the nanometer silicon compound to give a peptizing 
agent, and mixing the peptizing agent with large-pore aluminum hydroxide; and 

(e) adding the nanometer silicon compound portionwise in at least two steps of 
steps (a), (b), (c), and (d). 

10 

14. The process of claim 13 wherein the large-pore aluminum hydroxide has a 
pore volume of 0.7 to 1 .1 ml/g, an average pore size of 6.0 to 1 1 .0 nm, and a specific 
surface area of 300 to 380 m 2 /g; the small-pore aluminum hydroxide has a pore 
volume of 0.2 to 0.6 ml/g, an average pore size of 2.0 to 10.0 nm, and a specific 

15 surface area of 200 to 300 m 2 /g; the mixing ratio by weight of the large-pore 

aluminum hydroxide to the small-pore aluminum hydroxide is 1:1 to 1:5; the ratio 
between the total weight of the large-pore aluminum hydroxide and the small-pore 
aluminum hydroxide used for mixing on the one hand and that of the large-pore 
aluminum hydroxide and the small-pore aluminum hydroxide used for preparing 

20 peptizing agent on the other hand is 5:1 to 25:1 . 

15. The process of claim 9 wherein the drying step is carried out at 90-150 °C 
for 8 to 16 hours, and the calcining step is carried out at 450 to 650 °C for 1-6 hours. 

25 16. The process of claim 9 wherein one or more additives selected from the 

group consisting of titanium, born, zirconium and phosphorus are introduced into the 
alumina support by mixing alumina or pseudo-boehmite and a nanometer additive 
source selected from the group consisting of nanometer titanium-containing 
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compound, nanometer boron-containing compound, nanometer zirconium-containing 
compound, and nanometer phosphorus-containing compound. 

1 7. Use of the alumina support of claim 1 in the manufacture of a catalyst. 

18. The use of claim 17 wherein the catalyst is used for for hydrotreating 
hydrocarbons. 

1 9. A catalyst for hydrotreating hydrocarbons comprising the silicon-containing 
alumina support of claim 1 , and a metal from Group VIB and a metal from Group VIII 
of the Periodic Table of Elements as active components. 

20. The catalyst of claim 19 wherein the catalyst comprises 0.3 to 7.0 weight 
percent of silica, and the catalyst has an atomic ratio of silicon to aluminum on the 
surface of at least 0.1 5, a pore volume of 0.30 to 0.40 ml/g, with the volume of the 
pores of a size between 3 to 1 5 nm constituting at least 90% of the total volume of 
the pores of the catalyst. 

21 . The catalyst of claim 20 wherein the catalyst has an atomic ratio of silicon 
to aluminum on the surface of 0.15-0.25. 

22. The catalyst of claim 20 wherein the difference between the atomic ratio of 
silicon to aluminum on the surface of the catalyst and the average atomic ratio of 
silicon to aluminum of the catalyst is 0.10 to 0.20. 

23. The catalyst of claim 19 wherein the catalyst further comprises 
phosphorus. 



34 



By Express Mail # EV2996 19781 US 



24. The catalyst of claim 19 wherein the metal from Group VIB is 18.0 to 28.0 
weight percent of the oxide of tungsten and/or molybdenum; the metal from Group 
VIII is 2.0 to 6.0 weight percent of the oxide of nickel and/or cobalt; and the catalyst 
comprises 0.5 to 8.0 weight percent of phosphorus pentoxide. 

25. The catalyst of claim 19 wherein the catalyst has a specific surface area of 
1 50 to 200 m 2 /g, a pore volume of 0.32 to 0.38 ml/g, with the volume of the pores of 
a size between 3 to 15 nm constituting at least 92 to 96% of the total volume of 
pores of the catalyst. 
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